word count: 220 words ABSTRACT Objective: To describe long-term quality of life (QOL) outcomes after rectourethral fistula (RUF) repair. RUF is a debilitating diagnosis and complex surgical dilemma with limited data regarding QOL after repair. ACCEPTED MANUSCRIPT A C C E P T E D M A N U S C R I P T Methods: Patients at a tertiary referral center undergoing transperineal RUF repair 1/2009 -5/2016 were analyzed. Patients were contacted by telephone to assess QOL following repair. Descriptive analysis performed of short-term surgical data (success and complications) and long-term QOL data (novel questionnaire). Results: 21 men underwent RUF surgery with 95% success after initial repair. 52% had a history of radiation/ablation. 4 individuals (19%) experienced a Clavien-Dindo complication within 30 days, with 3 of those being grade III+. 15 had post-operative urinary incontinence, of whom 73% underwent artificial urinary sphincter placement. Three previously radiated individuals underwent subsequent urethral stricture surgery. At long-term follow-up (mean 45.6 ± 27.1 months), 53% reported perineal pain, 43% reported problems related to the gracilis flap, and 80% reported urinary incontinence (primarily occasional mild leakage). 21% were unable to do the things they wanted in their daily lives, while 80% reported that surgery positively impacted their life. None would have opted for complete urinary diversion. Conclusion: RUF repair leads to patient satisfaction and improved QOL, despite possible residual issues such as perineal pain and urinary incontinence. Definitive RUF repair should be offered to suitable radiated and non-radiated patients.
INTRODUCTION
Rectourethral fistula (RUF) is a debilitating diagnosis and complex surgical dilemma.
RUF is most often related to the treatment of pelvic cancers, but can also result from pelvic trauma, iatrogenic injury, inflammatory and neoplastic conditions, and infection. [1] There are variety of surgical approaches, including transabdominal, transanal,
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transsphincteric and transperineal approaches. [2] Utilization of tissue interposition flaps or grafts is done in many cases, most often a gracilis flap. [3] Overall success of fistula repair is high, up to 87.5% in one systematic review of 416 RUF repairs, with 8.3% permanent urinary diversion and 10.6% permanent fecal diversion rates. [3] There are few reported studies about quality of life (QOL) following RUF repair. One study of 13 patients who underwent transperineal repair with gracilis muscle interposition showed that 75% of the patients had some degree of urinary incontinence, and 25% had fecal incontinence after repair. [4] Six of the 13 patients (46%) reported urinary symptoms that interfered with their lives "somewhat" or "a lot". This study suggests that that even after repair, residual urinary and fecal symptoms may persist and impact QOL.
Given limited qualitative data, we examined the long-term functional and QOL outcomes in patients undergoing anal sphincter-sparing transperineal RUF repair. We hypothesized that RUF repair would lead to improvements in QOL.
PATIENTS & METHODS
21 men underwent anal sphincter-sparing transperineal RUF repair between January 2009 and May 2016 at the University of Washington. In all cases, patients had a suprapubic tube placed and the absence of a urethral catheter for at least 6 weeks prior to repair. A transperineal anal sphincter-sparing surgical approach was utilized. Repair M A N U S C R I P T of the urethral fistula was based upon the location and size of the fistula, with a buccal graft utilized when necessary. The rectal side of the fistula was closed primarily after rectal mobilization, and an interposition muscle flap was utilized for all radiated/ablative fistulae and select non-radiated repairs. One urological and one colorectal surgeon participated in all surgical repairs. Urological objective success was defined as: absence of fistula on voiding cystourethrogram at the time of catheter removal, resolution of RUF on cystoscopy at 3 months, and absence of adjuvant fistula-related procedures. All patients underwent cystoscopy at 3 months and 1 year to assess for stricture formation. 
M A N U S C R I P T
RESULTS 21 men fit the selection criteria for having undergone rectal-sparing transperineal RUF repair. (Table 1 and Supplementary Table) The median ± interquartile range (IQR) time from diagnosis to referral was 10.5 ± 22.0 months. Median age at the time of surgery was 62.7 ± 18.5. Most fistulae were related to prior treatment for prostate cancer (71%).
Just over half (11/21) Regarding PROMIS® questions specific to general daily lives, 11/14 reported that they were moderately, mostly, or completely able to carry out "everyday physical activities such as walking, climbing stairs, carrying groceries, or moving a chair". Only one person reported that in the past seven days, they had been often or always "bothered by emotional problems such as feeling anxious, depressed, or irritable" (Figure 2) .
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87% of patients reported that they would undergo surgery again, and 80% would recommend it to others. Nine patients reported they would have done things differently: four would have initially sought a different treatment or provider for the RUF-inciting medical condition, three would have undergone RUF repair sooner, two would have sought a referral to a reconstructive specialist in lieu of local repair, and one would have requested bilateral over unilateral gracilis flap. None would have opted for complete urinary diversion instead of RUF repair.
DISCUSSION
Our outcomes are comparable to other large series that show a similar success rate among radiated or ablated patients (range 84-87%). [5, 6] Likely these relatively high success rates, even among radiated patients, are a result of utilizing a transperineal approach and interposition muscle flaps when necessary, as some series not using these techniques have reported lower success rates. [7] [8] [9] Our reported complication rate was higher among those with previous pelvic radiation/ablation, with a 27% overall complication rate and 18% grade III+ complication rate in this subset, which is comparable to other series which have found that individuals with previous energy ablation therapy have a nearly doubled likelihood of complications compared to non-irradiated patients. [5, 6] It is worth noting that radiated/ablated patients not only have a higher likelihood of complications, but the complications are often more severe, with higher Clavien-Dindo grades. In our series, Importantly, when compared to patients undergoing cystectomy with urinary diversion for benign etiologies, the 30-day complication rates for RUF repair are lower. [10] [11] [12] In a series of 139 cystectomy patients, a 57% rate of Clavien-Dindo grade II+ complications was reported. [10] Another series noted a 47% rate of Clavien-Dindo grade III+ complications within 30 days. [11] The authors reported that complications among patients with fistulae were more likely than those patients undergoing cystectomy for neurogenic bladder. 44% (4/9) of their patient cohort who underwent cystectomy for neurogenic bladder developed a 30-day complication, compared to 100% of patients with a radiation-induced fistulae (p = 0.03) and 78% (7/9 patients, p = 0.34) of patients with non-radiation-induced fistulae. Their results highlight the finding that complications among patients with any type of fistula are high. A third series evaluating cystectomy for benign disease secondary to radiation therapy found a 65.5% rate of 30-day complications, of which 20% were Clavien-Dindo grade III+. [12] When combined with our data, these studies help set expectations when counseling patients regarding the potential for serious complications during recovery regardless of the type of treatmentstaged fistula repair versus cystectomy with diversion. We found it very interesting that M A N U S C R I P T in our series, even among patients who were not satisfied with surgery, no patient would have chosen urinary diversion over RUF repair.
When asking patients about their quality of life in long-term follow-up, we were surprised that some patients attributed symptoms to the gracilis flap. This complaint has not been evident during clinical visits, and came to light only with specific questioning. Over 40% of patients reported problems related to the gracilis flap. While these problems were minor, this information has subsequently improved our patient counseling prior to RUF repair.
Surgical repair of a RUF is technically challenging. Recovery and healing can be complicated by the fact that most patients are older and may have poor QOL prior to repair. While we did not assess preoperative QOL in this study, another study of patients undergoing cystectomy and diversion for benign etiologies showed that in five of the eight QOL domains, patients scored at or below the national average. There was an "exceptional detriment" in the mental domain that assessed "role limitations due to emotional problems" with a median score of 0 on a 100-point scale normalized to a mean score of 50. [12] The authors note that this is similar to QOL findings among patients undergoing treatment for refractory anal fistulae, where patients had scores below the national average in 6 of 8 domains. [13] This is reflected in our own data where, even after RUF repair, half of patients report not being able to do the things they want to do in their daily lives, and 10% of patients reported some fecal incontinence. In spite of this, our findings show that RUF repair does lead to improvements in QOL, with
A C C E P T E D M A N U S C R I P T
a vast majority reporting that surgery lead to a positive change in their lives and that they would make the same choice again.
QOL for these patients can often be further improved by treating their incontinence. In our study, all patients who had an AUS in place at the time of follow-up had only a small amount of leakage at most. This is similar to another small series that reported that all six individuals who underwent artificial urinary sphincter placement after transperineal RUF repair were using ≤ 1 pad per day at 3 months of follow-up. AUS placement is durable in our limited series, with only one patient who underwent AUS removal for pain. This is similar to one other small series of AUS after RUF showing that, with a median follow-up of 43.5 months, there were no revisions or removals for infection, erosion, or mechanical complications. [14] Published data supports treating urinary incontinence, as it can lead to significant improvements in overall QOL, and thus this can be a key step in improving patient-centered outcomes in these patients who have overall poor QOL. [15, 16] This is the first study to report on comprehensive QOL outcomes following RUF.
However, this study is not without its limitations, as it is a small, single-institution series.
Given the lack of QOL data following RUF repair, our contribution does add to the existing data pool and allows for meta-analyses that can draw from existing series.
Since there is no validated patient-reported outcome measure for QOL or symptoms following RUF, we were unable to use a validated questionnaire. Instead, we utilized validated PROMIS® questions and asked additional QOL questions to target content A C C E P T E D M A N U S C R I P T that we hypothesized was most important following RUF repair. As evidenced by our results, surgical success is more than a lack of recurrence following RUF repair. A validated patient-reported outcome measure for RUF repair is needed to better analyze outcomes; however, the rarity of this condition may preclude validation of such a measure. In the absence of such a measure, utilization of a generic validated QOL measure would be a significant addition to merely reporting anatomic success. 3.5 ± 0.8 3.6 ± 0.7 Very satisfied (score = 4) 4/6 (67%) 6/9 (67%) Satisfied (score = 3) 1/6 (17%) 2/9 (22%) Unsatisfied (score = 2) 1/6 (17%) 1/9 (11%) Very unsatisfied (score = 1) 0/6 (0%) 0/9 (0%) Positive change in life 5/6 (83%) 7/9 (78%) Able to do the things you want in your daily life 4/6 (67%) 3/8 (38%) PROMIS Physical activity** (mean ± SD) 4.3 ± 1.0 3.3 ± 1.5 PROMIS Emotional** (mean ± SD) 4.3 ± 1.0 3.6 ± 1.3 Would undergo same surgery again 6/6 (100%) 7/9 (78%) Would recommend surgery 6/6 (100%) 6/9 (67%) Urinary diversion instead 0/6 (0%) 0/9 (0%) Follow-up (months) 48.5 ± 25.0 43.0 ± 30.3
CONCLUSION

